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Abstract 
Prey consumption by individual assassin bugs Pristhesancus plagipennis, during development 

ranged from 94-172 prey items (adult Drosophila sp., larval Tribolium castaneum (Herbst) and 

Tenebrio molitor (L.), and nymphal Biprorulus bibax Breddin and Nezara viridula (L.)). Total 

consumption averaged 153.9, 127.6 and 117.3 at 22.5°, 25° and 30°C, respectively, although daily 
consumption was greater at 30°C (2.5) than at 25°C (2.0) or 22.5°C (1.3). The large size, long 

lifespan and voracity of this general predator suggest it may be an important regulator of insect 
populations in some ecosystems. 

Introduction 
The assassin bug, Pristhesancus plagipennis, is currently being evaluated as a 
component of integrated management of spined citrus bug, Biprorulus bibax 
(James 1992, 1994). P. plagipennis, a generalist predator, is found in a 
variety of crop ecosystems in Queensland and northern New South Wales. It 
preys on a large range of insects including bees (McKeown 1942) and true 
bugs (Illingworth 1921, Summerville 1931, Noble 1936). Hawkeswood 

(1990) recorded butterflies, beetles, flies and leafhoppers as prey for P. 
plagipennis. Feeding on moths, caterpillars and mealybugs has also been 
observed (James unpublished observations). An apparent preference for bugs 
and beetles has been noted. An example occurs in coastal southern 
Queensland where P. plagipennis is commonly associated with the cotton 
harlequin bug, Tectocoris diophthalmus (Thunberg), on cottonwood trees 
(James unpublished observations). There is also a strong association between 
P. plagipennis and infestations of the stink bugs B. bibax (Summerville 1931, 
James 1992) and Musgraveia sulciventris (Stal) (Noble 1936) on citrus. 

General predators have received little attention as biological control agents. 
They are often considered poor candidates precisely because they are 
polyphagous, are not synchronised with the pest and usually do not have a 

high potential for increase. However, evidence is now accumulating to 
suggest general predators can be important in biological control systems (e.g. 
Murdoch et al. 1985; McMurtry 1992). 

The potential importance of assassin bugs as biological control agents has 
received even less attention than other general predators (Schaefer 1988). 
Most studies on reduviids have been conducted in India, with most 

concentrating on biology and ecology (eg. Abasa 1981, Vennison and 
Ambrose 1989). Schaefer (1988) hypothesised that reduviids, being 

relatively large, consume a considerable number of prey during their lifetime. 
He also suggested that development through a great range of sizes (from first 
instar to adult) means that an assassin bug consumes a wider array of prey 

species than does a smaller predator. Given the paucity of information on 
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prey consumption in reduviids, data obtained on consumption of prey by 
nymphal P. plagipennis during development are presented here. 

Materials and Methods 
P. plagipennis used in this study were obtained from a laboratory colony 
maintained at the Yanco Agricultural Institute. The colony originated from 
adult bugs collected at Nambour, Queensland in 1989 and was held at 25+1°C 
under a 15 h photophase. Egg batches, containing 50-80 eggs, were 
transferred within 12 h of oviposition to environmental growth chambers 
maintained at 22.5°, 25° or 30°C under a 15 h photophase. Temperature 
variance was +0.5°C, illumination was provided by cool, white 30 watt 

fluorescent lamps and relative humidity was maintained at 40-7096. At 
hatching, first instar nymphs were transferred to individual glass tubes fitted 
with gauze caps. Third to fifth instars were caged in plastic cups (IO cm dia.) 
with muslin lids. First and second instars were fed exclusively Drosophila 
sp. Approximately 10-20 flies were introduced to each tube at 48 h intervals. 
Third instar nymphs were also supplied with Drosophila sp. but were also 
occasionally provided with 5-10 rust-red flour beetle larvae, Tribolium 
castaneum (Herbst), or 3-5 second and third instar nymphs of B. bibax or 

Nezara viridula (L.). Fourth and fifth instar nymphs were predominantly fed 
larvae of T. castaneum and mealworms, Tenebrio molitor (L.), supplemented 

with Drosophila and second and third instar nymphs of B. bibax and N. 
viridula. Prey was always supplied in excess of nymphal requirements and 
the number of prey items consumed was recorded on each occasion prey was 
replenished (48 h intervals). Prey consumption data were obtained for 
individual nymphs per instar and for complete development. Developmental 
periods (instars and complete development) were also determined at each 
temperature. Data were subjected to analysis of variance and least significant 
difference procedures. 

Results and Discussion 
Prey consumption by individual P. plagipennis during development ranged 
between 94-172 prey items, averaging 153.9, 127.6 and 117.3 at 22.5^, 25* 

and 30°C, respectively (Table 1). Total prey consumed at 22.5°C was 
significantly greater than at the other two temperatures (P<0.05). However, 
prey consumption per day was significantly greater at 30° than at 25° or 22.5° 
(P«0.05) (Fig. 1). Total consumption was greatest for each of the first three 

instars at 22.5°C. Total consumption by fourth and fifth instars was similar at 
all temperatures (Table 1). Prey consumption per day was significantly 
greater at 30°C than 22.5°C for all instars except the third instar (Fig. 1). 

These data indicate that developing P. plagipennis require 1-2.5 prey items 
daily. Few detailed studies exist on prey consumption by reduviids. 
Phonoctonus spp. nymphs consumed 1.1-4.0 prey (Dysdercus sp.) daily 
during development (Stride 1965; Schaefer and Ahmad 1987). However, 

Harpactor tibialis Stal, in Kenya consumed only 0.17 prey (looper 
caterpillars) daily during development (Abasa 1981). Prey consumption by 
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MEAN NUMBER OF PREY CONSUMED PER DAY INSTAR 

Fig. 1. Daily prey consumption by developing P. plagipennis at 22.5, 25 and 30°C. 

* Consumption significantly greater at 30°C than 22.5 or 25°C (P < 0.05) 

yx Consumption significantly greater at 30°C than 22.5°C (P<0.05) 

Table 1. Prey consumption of P. plagipennis at 22.5, 25 and 30°C. 

22:51 25°C 30°C 

Instar Mean No Range MeanNo Range MeanNo_ Range 

prey prey prey 

consumed consumed consumed 

24.8* 10-58 10 7-16 16.8 6 - 46 

li: 20 - 44 20.3 14 - 30 2222 12 - 31 

4].4* 24 - 86 25.7 11-51 24.7 12 - 35 

22.9 8 - 49 23.4 9 - 36 26.5 6 - 60 

33.7 12 - 63 B25 12 - 69 27.2 9 -.58 

AII 153.9*. 116-172 127.6 98-152 117.3 94 -147 

* Significantly greater consumption than for same stage(s) at the other 

temperatures (P«0.05) 

ARWN | 
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reduviids is likely to vary considerably according to species size and prey 
size. P. plagipennis is one of the largest Australian reduviids (20-25 mm in 
length) and clearly consumes a considerable number of prey during its 
lifetime. No data have yet been collected on prey consumption by adults but 
laboratory observations indicate 1-2 items are consumed daily. "With a 
potential feeding lifespan of 9-12 months (James unpublished Observations) a 
single P. plagipennis could consume between 300 and 600 individual prey 
items during its life. Even at the lower end of this estimate it is clear that a 
resident population of P. plagipennis in a citrus orchard, for example, could 
have a significant impact on populations of prey insects. Although the 
generalist feeding nature of P. plagipennis will diminish its impact on 
particular prey species, the observed tendency to aggregate in habitats with 
large numbers of certain heteropterans (eg. B. bibax, T. diophthalmus) might 
enhance regulation of these bug species. A precedent is provided by species 
of the reduviid genus Phonoctonus which appear to "specialise" on cotton 
stainers Dysdercus spp. and are considered valuable in biological control of 
these pests (Fadare 1978; Schaefer and Ahmad 1987). The question of prey 
preference should be studied in P. plagipennis. 

Although preliminary and derived under laboratory conditions, the data 
presented here do indicate the voracity of P. plagipennis and its potential 
importance as a regulator of insect populations in natural and agricultural 
ecosystems. P. plagipennis is an abundant bug in inland and coastal 
Queensland and northern New South Wales, whose role in natural regulation 
of pest populations deserves greater study. 
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